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6: $Darrow D$ $\circ$ Arnold[11 iso-vortical sheet
$E$ Lagrange
La ange Kelvin











$x=r\cos\theta$ , $y=r\sin\theta$ ,
$e_{r}=\cos\theta e_{x}+\sin\theta e_{y}$, (2.2)
$e_{\theta}=-\sin\theta e_{X}+\cos\theta e_{y}$
$e_{x},$ $e_{y}$ $x,y$ $e_{r},$ $e_{\theta}$
$r=1+\epsilon\cos 2\theta/2$ Euler
$u=$ $(u,v,w)$ $p$
$\frac{\partial u}{\partial t}+u\frac{\partial u}{\partial r}+\frac{v}{r}\frac{\partial u}{\partial\theta}+w\frac{\partial u}{\partial z}-\frac{v^{2}}{r}+\frac{\partial p}{\partial r}=0$ ,
$\frac{\partial v}{\partial t}+u\frac{\partial v}{\partial r}+\frac{v}{r}\frac{\partial v}{\partial\theta}+w\frac{\partial v}{\partial z}+\frac{uv}{r}+\frac{1}{r}\frac{\partial p}{\partial\theta}=0$,
(2.3)
$\frac{\partial_{1}v}{\partial t}+u\frac{\partial w}{\partial r}+\frac{v}{r}\frac{\partial w}{\partial\theta}+w\frac{\partial w}{\partial z}+\frac{\partial p}{\partial z}=0$,
$\frac{\partial u}{\partial r}+\frac{u}{r}+\frac{1}{r}\frac{\partial v}{\partial\theta}+\frac{\partial w}{\partial z}=0$,
$U=U_{0}+\epsilon U_{1}$
$\ovalbox{\tt\small REJECT}=0$ , $\nabla_{0}=r$, $W_{0}=0$ , $P_{0}=\neq/2$ (2.4)
$U_{1}=-r\sin 2\theta$ , $V_{1}=-r\cos 2\theta$ , $W_{1}=0$ , $P_{1}=0$ (2.5)
$U\cdot n=0$ at $r=1+\epsilon\cos 2\theta/2$ (2.6)
$n$
$n=e_{r}+\epsilon(-e_{r}\cos 2\theta/2+e_{\theta}\sin 2\theta)$ . (2.7)
$U$ $\tilde{u}$ $\tilde{u}$ $\alpha$ , $\epsilon$

































$U$ $U_{0}$ $U_{0}+\epsilon U_{1}$ (2.5)
$\cos 2\theta,$ $\sin 2\theta$ $2\theta$










$\Lambda’$ $o(\epsilon)$ $U_{1}$ $o(\alpha)$ $u_{01}$ $o(\epsilon\alpha)$
(2.6)
$u_{11}+ \frac{1}{2}\frac{\partial u_{01}}{\partial r}\cos 2\theta-\frac{u_{01}}{2}\cos 2\theta+v_{01}\sin 2\theta=0$ at $r=1$ (3.12)
Euler (2.3) (2.6) $-m-1\neq 0$
$\frac{\partial A_{m}}{\partial t_{10}}=ipA_{m+2}$,
$p= \frac{J_{m+2}(\eta_{m+2})}{J_{m}(\eta_{m})}\cross$






$-p=q= \frac{3(3k_{0}^{2}+1)}{8(2k_{0}^{2}+1)}$ . (3.15)


























Sipp$(2000)[11]$ $o(\epsilon\alpha^{2})$ $u_{mf}(t,r)$ $o(\epsilon\alpha^{2})$
$(\begin{array}{lllll} 0 -2 0 \partial_{r} 2 0 0 0 0 0 0 0\partial_{r} +l/r 0 0 0\end{array})(u_{12}^{(0,0)}p_{i2}^{(0_{1}0)})=i(\overline{A_{m}}A_{m+2}-A_{m}\overline{A_{m+2}})(\begin{array}{l}f_{r}(r)f_{\theta}(r)f_{z}(r)0\end{array})-\frac{\partial}{\partial t_{10}}(\begin{array}{l}u_{mf}0\end{array})$ (319)
2, 3
$i \tau_{m}\neg(\begin{array}{l}\int_{\theta}(r)f_{z}(r)\end{array})-\frac{\partial}{\partial t_{10}}(\begin{array}{l}v_{mf}w_{mf}\end{array})=(\begin{array}{l}00\end{array})$ (3.20)
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mf$(t,r)=B(t)u_{B}(r)$












$\Omega$ $\Omega=\nabla\cross u$ $\Omega$
$\Omega=\Omega_{0}+\alpha\delta\Omega+\frac{\alpha^{2}}{2}\delta^{2}\Omega$ (4.3)
$\delta\Omega=\nabla\cross[\delta x\cross\Omega_{0}]$ , $\delta^{2}\Omega=\nabla\cross[\delta xx\delta\Omega+(\delta^{2}x-(\delta x\cdot\nabla)\delta x)\Omega_{0}]$ (4.4)
$\nabla\cross$
$u$
$u=U_{0}+ \alpha\delta u+\frac{\alpha^{2}}{2}\delta^{2}u$ (4.5)
$\delta u=p[\delta x\cross\Omega_{0}]$ , $\delta^{2}u=\mathcal{P}[\delta x\cross\delta\Omega+(\delta^{2}x-(\delta x\cdot\nabla)\delta x)\Omega_{0}]$ (4.6)
$\mathcal{P}$ divergence
$La\Psi^{ange}$
$\nabla\cdot\delta x=0$ , $\nabla\cdot\delta^{2}x=0$ (4.7)
Euler (4.4), (4.6) iso-vortical sheet
$K(u)$
$K(u)= \int|u|^{2}dV$, $K=$ $+ \alpha\delta K\frac{\alpha^{2}}{2}\delta^{2}K$ (4.8)
$\delta K=\int U_{0}\cdot\delta ud\nabla$, $\delta^{2}K=\int(U_{0}\cdot\delta^{2}u+|\delta u|^{2})d\nabla$ (4.9)
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Amold(1966)[1] iso-vortical sheet
$\delta K=\int U_{0}\cdot(\delta x\cross\Omega_{0}+\nabla\phi_{1})dV$





$\delta^{2}K=\int[|\delta u|^{2}+U_{0}\cdot\delta^{2}u]dV=\int[|\delta u|^{2}+U_{0}\cdot(\delta x\cross\delta\Omega)]d\nabla$ (4.11)
$\overline{\delta^{2}u}$
$\overline{\delta^{2}u}=\overline{\mathcal{P}[\delta x\cross\delta\Omega]}=\overline{\mathcal{P}[\delta x\cross(\nabla\cross(\delta x\cross\Omega_{0}))]}$ (4.12)
Lagrange $\delta x$ 2 $\overline{\delta^{2}u}$
Lagrange $\delta x$ Frieman-Rotenberg [5]
Lagrange
$\delta u=\frac{\partial\delta x}{\partial t}+(U_{0}\cdot\nabla)\delta x-(\delta x\cdot\nabla)U_{0}$ (4.13)
Euler
$\frac{\partial\delta u}{\partial t}+(U_{0}\cdot\nabla)\delta u+(\delta u\cdot\nabla)U_{0}=\nabla\phi$ (4.14)
$\frac{\partial^{2}\delta x}{\partial t^{2}}+2(U_{0}\cdot\nabla)\frac{\partial\delta x}{\partial t}-\nabla\cdot(\delta xU_{0}\cdot U_{0}-U_{0}U_{0}\cdot\nabla\delta x)=\nabla\phi$ (4.15)



























$\frac{dA\pm}{dt}=\pm[i\epsilon aA\mp+i\epsilon A\pm(b|A\pm|^{2}+c|A_{\mp}|^{2})]$ , (5.3)
$a= \frac{3(36+1)}{8(2*+1)}$ ,
$b= \frac{2k_{0}^{4}}{3(2*+1)}[\frac{4}{J_{0}(\eta)^{2}}\int_{0}^{1}rJ_{0}(\eta r)^{2}J_{1}(\eta r)^{2}dr-(11k_{0}^{4}+13k_{0}^{2}+5)J_{0}(\eta)^{2}]$ ,
(5.4)










3: The coefficients of amplitude equation (5.4)
3 $A=0$ $a$
$A=\sqrt{a}/D_{NL}$
$\Lambda=|A|e^{i\phi}$ $|A|$ , $\phi$











3 Euler Euler $(m,m+2)$
Lagrange
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